In recent years the most important development has been the recognition that strains of serotype 0157 are an important cause of haemorrhagic colitis and haemolytic uraemic syndrome in North America and the United Kingdom.3 These strains produce one or more Vero cytotoxins (VT) and carry a plasmid of molecular size about 60 megadaltons; such strains have been termed enterohaemorrhagic E coli (EHEC). 4 The VT positive strains of E coli 0157 are usually of H type 7, but nonmotile strains have also been reported. Unlike most strains of E coli, most VT positive strains of serogroup 0157 do not ferment sorbitol within one day.5 Sorbitol MacConkey agar (SMAC agar) which contains sorbitol in place of lactose makes use of this characteristic and may be used for faecal culture and the recognition of these organisms.6 Pale colonies after overnight incubation must be confirmed biochemically as E coli, and antiserum, usually in the form of latex agglutination kits, is used to confirm that they are serogroup 0157.7 Notwithstanding this, there have been reports of atypical sorbitol fermenting VT positive 0157 strains from Germany and the United States.8 9 The Division of Enteric Pathogens, in its role as a national reference facility, has received E coli 0157 strains isolated from patients for the confirmation ofVT production and determination of VT type and phage type for epidemiological purposes. Most of these strains were indeed VT positive 0157 strains, but a small number of VT negative 0157 strains were received and most of these were H type 8. Because the 0157:H8 strains were isolated from patients with intestinal disease we examined them for several relevant pathogenic properties. These included tests for attachment to cells grown in culture. In some enteropathogenic E coli (EPEC) the ability to cause clinically important diarrhoea in volunteer studies and good attachment in vitro is dependent on plasmid encoded genes. The 0157:H8 strains were tested for hybridisation with the EPEC adherence factor (EAF) probe developed from one such plasmid.'°The fluorescence-actin staining (FAS) Serotyping was performed with antisera against 173 0 antigens and 56 H antigens using standard procedures.'3 Strains were tested for the ability to ferment sorbitol or rhamnose in Andrade peptone waters (containing 0 5% of the substrate). Colonial appearance was examined on SMAC agar and on SMAC agar containing rhamnose (0 5%) and cefixime (0-05 mg/l) (CR-SMAC), as described by Chapman et al. '4 Production of glucuronidase was assessed by the ability to hydrolyse 4-methylumbelliferyl-fi-Dglucuronide (MUG) using a previously described method.'5 Production of enterohaemolysin was tested on agar containing washed sheep erythrocytes.6 All the strains were phage-typed using the extended scheme forVT positive E coli 0157 strains. 17 Strains were tested for the ability to produce Vero cytotoxin using the Vero cell test and for adhesion to HEp-2 cells, using a six hour test in which the cells were washed after the first three hour period. 8 For the FAS test cells were fixed with formalin, permeabilised with Triton X-100, and treated with fluorescein isothiocyanate phalloidin. " The pattern of attachment was assessed using phase contrast microscopy'9 20 All the 0157:H8 strains fermented sorbitol and rhamnose by the tube method within 24 hours. However, on SMAC medium, after 24 hours the appearance of the colonies varied: two strains gave colourless colonies, two gave pale pink colonies, while the remaining 13 strains gave dark red colonies. On CR-SMAC all colonies were dark red. The strains did not produce enterohaemolysin. All showed 13-glucuronidase activity.
The 17 E coli 0157:H8 strains did not produce Vero cytotoxin in a tissue culture test or hybridise with probes specific for VT1 or VT2. All strains produced localised attachment to HEp-2 cells. The clusters contained more than 50 bacteria and the percentage of cells with such clusters ranged from 1-96, with a mean of 20. In the FAS test clusters were associated with the intense fluorescence indicative of a positive test. The strains hybridised with the eae probe but not with the EAF probe. The availability of 0157 antiserum for the investigation of cases of diarrhoea for the presence of VT positive strains of 0157 has occasionally resulted in the isolation of VT negative 0157:H8 strains. The presence of these strains in the faeces of patients with diarrhoea reinforces the advice that 0157 strains should be sent to a reference laboratory for confirmatory tests such as VT production.
